Human leukocytes as viewed by stereo high-voltage electronmicroscopy.
Whole-mount preparations of adherent leukocytes were investigated by stereo high-voltage electronmicroscopy (HVEM) to determine the organization of the cytoplast in unstimulated, motile, and phagocytosing cells. A highly ordered structured cytoplast is revealed. All cytoplasmic organelles are held within an intricate network of fine strands, termed the microtrabecular lattice (MTL), which appears more complex in neutrophils than eosinophils or monocytes. In neutrophils, the tendency of the MTL to expand and contract during cell movement and the responding deformability of the granules appear to influence granule shape. This pleomorphism in granule shape is particularly prominent in exceptionally elongated neutrophils that have not established directionality and demonstrate the appearance of having two leading lamellipodia. Results suggest that the morphology of neutrophil granules is influenced by cell motility, and may account for the pleomorphic populations of granules observed by standard transmission EM. Examination of the cytoskeleton of these elongated cells after detergent extraction reveals separation of the centrosome into two solitary centrioles, with each centriole surrounded by an aster of microtubules. A complex network of microfilaments, intermediate filaments, and microtubules is integrated within a thin area of cytoplasm separating the two cell bodies. Interaction between the MTL, microfilaments, intermediate filaments, and microtubules probably influences granule translocation in these elongated cells. Phagocytosis stimulates a reorganization of the cytoplast; all organelles are found in more central areas of the cytoplasm, bordered by a thin area of hyaloplasm. The MTL appears to limit cytoplasmic granules to a compartment around phagocytic vacuoles, which probably provides the framework for efficient phagolysosome fusion.